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TOM TAT: Pa tién hanh oxy héa benzyl ancol thanh benzaldehyd béng tdc nhdn oxy hc);a
trén pha rdn khdong dung méi. Pa nghién ciu diéu kién 161 uu dé hoat héa bentonit Binh Thudn la
trong 3 gio & 70 °C béng HCI 10% sé cho bentonit c6 bé mdt riéng la 268.22 m */g va d¢ axit la
0.287 mol/g. Phdn itng oxy héa benzyl ancol thanh benzaldehyd bdng KMnQO,, Fe(NO;);.9H,0 va
Cu(NO3),.3H,0 mang trén bentonit hogt hda cho hig¢u sudt cao.

Phan wng oxy héa ancol Ia phin éng quan trong trong cong nghé t8ng hop cdc hop chat hitu co.
Céc sin phim cla phdn ing oxy héa nhy aldehyd, ceton, axit ... dudc st dung lam dung mobi va 1a
nhitng hdp chat trung gian trong t5ng hgp hifu ca.

Viéc oxy héa ancol thanh hgp ché't cacbonyl theo phudng phép c8 di€n thudng thiic hién trong
pha 18ng, trong modi trudng axit hodc kiém va véi cdc tdc nhin oxy héa KMnO4, K,Cr,05, ... Phudng
phdp ndy thudng giy 0 nhiém madi trudng, mdt s& tac nhdn oxy héa nhu KyCryO; cdn gdy doc hai dsi
véi sitc khoé. Vi vy, xu th€ hién nay la nghién cttu phdn ¥ng oxy héa vdi cdc tic nhin oxy héa § pha
rdn vi khd ning it in mdn thiét b, it ddc hai, khéng gy 6 nhiém mdi trudng, ..

Trong cOng trinh nay, ching tdi nghién cifu khd ning phdn @ng oxy héa benzyl ancol thanh
benzaldehyd bing cdc tdc nhdn oxy héa KMnO,, Fe(NO3); va Cu(NO;), mang trén chit mang bentonit
Binh Thuén da dudc x{ Iy va hoat h6a bing HCL.

THUC NGHIEM
1. S ché& va tinh ché& khodng sét

Bentonit Binh Thu4n nguyé&n khai dugc nghién min va rﬁy qua ridy 100 Mesh d€ loai cdc tap chit
thé. Tao dung dich huyén phil (10%) bentonit trong nudc, khud'y lién tuc trong 3 gid, d8 dung dich vao
&ng dong 1 lit, dé ling trong 24 gid. Sau d6 dung 6 ong xi phong 18y phan trén, bd cin 14ng phia dudi.

Phin 18ng dugc dem loc hit chidn khong va sd'y & 120 °C. Bentonit sau khi loc dugc dem hoat
héa bing HCI 10%, khudy lién tuc trong 3 gld § 70 °C, véi ty 1€ rén long 1a 1:22 (tinh theo ty 1& khdi
lugng khé tuyét d6i), sau d6 dem loc, rla bliing nudc cdt dén hé&t CI, siy kho, nghi€n min, thu dudc
bentonit-H*

2. Diéu ché tdc nhan oxy héa cho phdn dng
2.1. T4m tdc nhan oxy héa KMnO, trén chit mang bentonit hoat hod

LAy 3.3g bentonit hoat héa va 3.16 g KMnO, cho vao c6i stt, nghién min, tron déu hodn toan cho
d&n khi khong phin biét dugc gita ching. Ta thu dugc 6.64 g hén hgp cdc tic nhin oxy héa.

2.2. Tém mudi Cu(N03)2.3H20 va Fe(N03)3.5H20 trén chit mang bentonit hoat héa

Cho Cu(NO3),.3H,0 va Fe(NO3)3.5H;0 vio aceton theo mot ti 18 kh&i lugng 12 1:15, khudy trdn
dé€ Cu(NO3)2.3H;0 va Fe(NO;);.5H,0 tan hét trong aceton. Sau d6, cho bentonit vao hdn hgp trén theo
ff 1& khio sét (trong phdn k&t.qua va ban luin). Cho hdn hgp vao hé thong cd quay chin khong, va gia
nhiét khodng 40 °C d€ dudi hét aceton. Sau khi dudi hét aceton, hdn hdp dudc lam tdc nhin cho phin
{fng oxi hod. ,

3. Kh4o sét tinh chat héa Iy cia bent-H*
3.1. X4c djnh phd Ron-ghen
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Cdc mau bent-H* dugc do trén mdy Ron-ghen Siemen ciia CHLB Ddc trong diéu kién &ng phat

tia bing Cu, budc séng A = 1.5400 .\ , cudng d6 ddng Sng phat 35mA, dién 4p 40 kV. Géc quét 20 = 3°
— 65° phim loc Ni (mdy nhi€u xa Ron-ghen clia Vién ddu khi Viét Nam). M&u bot ¢6 kich thudc nhd
hon 0.001 mm. '

3.2. Xdc dinh bé mit riéng

P& do bé mit riéng ciia cdc xic téc ta ding phuong phap hdp thu da phin t& BET d&i v6i nitd
16ng & 77 K. Phudng phdp nitd 16ng cdn cung c4p céc thong s& thé tich 16 x&p, duding kinh mao quén
clia cdc xiic tdc rin. Cdc mau xic tdc rin dugc do trén miy Generated by Quantachrone TPR WINV
1.0 (Vién Cong nghe¢ Héa hoc — Trung tdm Khoa hoc va Céng nghé) & nhiét dd nitd 1dng.

3.3. Po 4§ axit clia bentonit-H+

D axit clia chat xiic tic rin dugc xdc dinh bing phuong phép hdp phu va gidi hip NH; & nhiét
dd cao.

0.1 g xiic tac bentonit dudc cho vao mot 8ng chit U, hoat héa & 500 °C trong 3 gid. Sau d6 dem
hip phy NH; d€n khi bio hda, ti€n hanh khit hip phu NH; 8 100 °C trong 4 gi&5 v6i dong khi N, théi
qua c6 véan tc 25m/phit. Sau d6 ti€n hanh khit hip phu & 200 °C, 300 °C va 500 °C trong 1d nung &n
dinh nhiét. Phudng phdp dugc ti€én hanh do d6 hdp thu trén mdy quang phd spectrometer JEWAY 6505
6 budc song A = 374 nm dya vao sy tao mau ciia thudc thit Nestle vdi NH;, 1ap dudng chuén “dd hip
thu/ndng d6” clia dung dich NH,ClI dé€ tinh nﬁng d6 NH; trong titng nhiét do.

D6 axit cia miu xiic tic = t6ng s6 mol NHy/kh8i lugng xtic tic dem do.
4. Khdo sdt diéu ki¢n phdn ¥ng oxy héa benzyl ancol thanh benzaldehyd

Téc chit oxy héa dugc cho vao binh ciu ¢8 nhdm 100 ml va lam lanh. Sau d6 cho benzyl ancol
ti¥ tir vac h6n hdp trén, trén déu va 14p binh phin Wng vao mdy c6 quay. Phidn ing giit & nhiét dd khio
sdt bdi bé diu nhiét. Sin phdm sau phin dng dugc trich ly 3 l4n bing diethyl ether, m3i 1in 10 ml
ether, sau d6 chung loai dung moi trén b&p dun cdch thiy va cin. Sdn phim dugc dinh lugng va dinh
danh biing phudng phdp sdc ky khi (GC), phuong phép sic ky ghép khdi phd (GC-MS).

KET QUA VA BAN LUAN
1. Khao sdt tinh chdt héa 1y ciia bentonit hoat héa

K&t qud phd nhifu xa Ron-ghen cita bentonit Binh Thuin hoat héa bing HCI 10% chia thinh
phin montmorillonit 12 chd y&u. Peak nhidu xa nim trong khodng 20 = 2-60° iing v&i dgg; = 15.5 ng 1a
mii dic trung cho montmorillonit. Peak nhi&u xa 3.361?& va 4.5 fﬁ dac trung cho thach anh. Peak nhiéu
xa 3.09;\ dic trung cho canxit, miii nay rd't nhd ching td qud trinh x& 1y bing HC1 10% da loai bd bét
canxi. Trong gidn d6 con thdy su c6 mat clia cdc chit khoing phi sét nhu mica (5.18 jo\), feldspat

(3.24 A ), ... ma cdc cdng doan trong qué trinh tinh ch& khong thé loai bd hét dudc.

Tir k&t qud nhién cifu ta thdy ring ndng do HCI khi hoat héa 12 mét trong nhitng y&u t& dnh
hudng manh dén bé mat riéng cia bentonit. Dién tich bé mat riéng clia bentonit hoat héa ting manh
(152.6 m%g) so véi bentonit sd ché (56.62 mzfg). Bentonit dudc hoat héa véi HCl 10% c6 bé dién tich
mit riéng cao nhat bing 268.2 m*/g. & néng d6 HCl hoat héa 1a 15%, 20% thi dién tich b& mat riéng
1an lygt 1a 250.76 m*/g va 170.93 m%s.

Qua dd thi 1, ta thd'y ndng d6 axit HCI hoat héa t5i wu 13 10% khi d6 do axit dat cao nhit 13
0.287 mol/g. B9 axit ciia miu xic tdc dugc hoat héa bing HCl 5%, 15% va 20% lin luge 12 0.106
mol/g, 0.278 mol/g va 0.218 mol/g.
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Db axit (mol/g)
=
s

Néng d¢ HCI (%)

D4 thi 1: D4 thi biéu dién d6 axit ciia bentonit theo ndng dd HCI hoat héa

2. Khdo sdt phin tng oxy héa
2.1. Khdo sdt dnh hudng cla nhiét do
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D6 thj 2: D thi biéu dién sy phu thudc clia hiéu suilt theo thdi gian phdn \ng vdi nhitng tic
nhan oxy héa khdc nhau

Qua két qua khdo sit phan @ng oxy héa benzyl ancol thanh benzaldehyd bing 3 tic nhin oxy
héa KMnQ,, Cu(NOs),.3H,0 va Fe(NO;)3;.9H,0 trén chit mang bent-H* cho thiy:

Khi ting thi gian phdn tng thi hiéu suit phdn ng cling ting theo va hiéu sui't phin tng lin lugt
dat cuc dai 3 i (KMnOy), 1.5 gids (Cu(NO3),.3H,0) va 1 gids (Fe(NO5):.9H,0). Khi kéo dai thdi gian
phdn ng vugt qua thdi gian t8i wu nay thi benzaldehyd bi oxy héa ti€p tuc thanh axit benzoic nén hiéu
sudt phdn tng gidm. Do thuc hién phédn ing oxy héa benzyl ancol bing KMnOy/bent-H* & nhiét d6 50
°C nén thdi gian phdn @ng t6i wu (3 gid) dai hon khi st dung cdc tdc nhan oxy héa Cu(NO;),.3H,0 va
Fe(NOs);.9H,0 & nhiét do 70 °C.

Hiéu suit chuyén héa thanh benzaldehyd khi oxy h6a benzyl ancol bing KMnO,/bent-H* thdp
(44.94%) 1a do KMnO, 12 tdc nhan oxy héa manh nén benzaldehyd tao thanh d& bi oxy héa ti€p thanh
axit benzoic. K&t qud sic ky ciing cho thdy ham lugng axit benzoic 16n hon so véi tic nhin oxy héa
Cu(NO3),.3H,0 va Fe(NO;);.9H,0.

D6i véi tic nhin oxy héa Cu(NOs),.3H,0 va Fe(NO;);.9H,0:

3 0.5 gid ddu hiéu suat chuyén héa benzyl ancol thanh benzaldehyd th&p do chua dii thdi gian
dé phan tng x4y ra hoan toan. Khi ting thdi gian phdn ing ting 1&n 1 gids khi d6 dGi v6i tdc nhin oxy
héa Fe(NO,);.9H,0O/bent-H" hiéu suit chuyén héa dat cuc dai 1a 88.22%. D&i vdi tic nhin oxy hda
Cu(NOs),.3H,0/bent-H' ti€p tuc ting thdi gian d&n 1.5 gid thi hiéu sudt mdi dat cuc dai 13 81.65%.
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V6i ciing diéu kién phdn @ng thi tdc nhin oxy héa Fe(NO;);.9H,0/bent-H* manh hon so vdi tic
nhin Cu(NOs),.3H,0/bent-H" do d6 thdi gian phdn dng t6i vu 1dn lu‘dt la 1 gid (Fe(NO;);.9H,O/bent-
H") va 1.5 gid (Cu(NOs),.3H,0O/bent-H").

Nhu vay, thdi gian t6i uu clia phdn ing oxy héa benzyl ancol thanh benzaldehyd déi véi céc tic

nhin oxy hé6a KMnO4, Cu(NO3)2.3H20 va Fe(NO3)3.9H20 trén chit mang bent-H+ lan lugt Ia 3 gid,
1.5 gid va 1 gid.

2.2. Khdo sdt anh hlrdng ty le khél !u’o‘ng tac nhﬁn OXy héa/ chﬁt mang
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P4 thi 3: D6 thi biéu dién sy dnh hudng ciia ty 1& khdi lugng tdc nhan oxy héa/bent-H* d€n higu
sudt phdn @ng oxy héa benzyl ancol

Theo k&t qua nghién cifu cho thiy khi ting lugng chi't mang thi hiéu sudt phdn #¥ng chuyén héa
benzyl ancol thanh benzaldehyd ting va d&i vdi cdc tdc nhin oxy héa khdc nhau thi mic do ting hig¢u
sudt khdc nhau.

Khi ting lugng chit mang bent-H" tif tj 1& kh&i lugng tdc nhin oxy héa/bent-H" 1a 1:0.5 1&n 1:0.7
thi hiéu sudt phdn Wng ting chdm. Ti€p tuc ting ty 1& ndy thi hidu sudt phin dng dat cyc dai 44.94%
(KMnO,), 81.65% (Cu(NOs),.3H,0) va 88.22% (Fe(NO;);.9H;0) tai ty 1& 1:1. Khi ti€p tuc ting ludng
bent-H* vugt quéd ty 1& toi wu nay thi hiéu suit gidm xudng.

Bentonit-H* ¢6 b& mit riéng 16n do vy dugc ding 1am chdt mang dé€ ting bé mit ti€p xic cla
pha rdn, tiéc 12 ting khd niing ti€p xic gilfa tic nhin oxy héa véi benzyl ancol. Déng thdi chit mang
bent-H* bin chit 1a axit bé mat rin do viy khi ting lugng bent-H' 1Am ting dién tich bé mit riéng 1dn
trung tim b& mat axit nén hiéu sui't phan @ng ting. N&u ti€p tuc ting lugng chit mang vugt qua ty 18
t6i wu nay thi hiéu suit gidm xudng do ting lugng chit mang lam ting khd nidng hdp phu sdn pham
trén bé mit chi't rin nén qué trinh trich ly va loc khé khan. Mat khic, ting lugng chit mang ciing thic
ddy qud trinh oxy héa benzaldehyd thanh axit benzoic 1am gidm higu sudt phén ng.

2.3. Khdo sit anh hu&ng ty 1é mol tac nhﬁn oxy héa/ ancol benzyl
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D4 thj 4: D4 thi bidu dién su dnh hudng cia ty 1& mol tdc nhin oxy héa/ benzyl ancol dén hiéu
suit phdn Gng
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Qua dd thi 4 cho thdy, khi ting ty 1& mol tdc nhin oxy héa/tic ch&t phdn Gng thi hidu sudt phdn
ing ting va dat cuc dai 44.94% tai ty 1& mol 1.2:1 (d6i v6i KMnO,/bent-H"), 81.65% (d6i vdi
Cu(NOs),.3H,0/bent-H") va 88.22% ( d6i v6i Fe(NOs)s. 9H,0/bent-H*) tai ty 1& mol 1.5:1. Tiép tuc ting
ty 18 mol tdc nhdn oxy héa/benzyl ancol thi hiéu suit phin (ng bat ddu gidm xudng do c¢6 du tdc nhin
oxy héa nén benzyl ancol dé€ bi oxy héa thanh axit benzoic.

Hiéu suit chuyen héa benzyl ancol thinh benzaldehyd thdp khi si dung tdc nhdn oxy héa
KMnO4/bent-H+ chii y&€u 12 do khd ning oxy héa manh cla KMnO4 nén benzaldehyd d& bi oxy héa
thanh axit benzoic hdn so v6i tic nhian oxy héa Cu(NO3)2.3H20/bent-H+ va Fe(NO3)3.9H20/bent-H+.

Nhu vdy, ty 1& mol t6i vu cia tdc nhdn oxy héa/benzyl ancol 1a 1.2:1 (d8i véi KMnO4) va 1.5:1
(461 véi Cu(NO3)2.3H20 va Fe(NO3)3.9H20).

2.4, Khao sat anh hu'dng cia nhlet dq
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D6 thi 5: D thi biéu di&n sy dnh hudng cia nhigt 4§ d€n hiu sudt phdn ing
Khi ting nhiét do tit 50 °C 1én 70 °C thi higu sui't chuyén héa benzyl ancol thanh benzaldehyd
ting nhanh. Tir 70-90 °C thi hiéu suit ting khong ddng ké&. Hiéu suit oxy héa benzyl ancol thanh
benzaldehyd dat cao nhit 1a 61.30% (d8i v6i KMnOy/bent-H"), 85.44% (Cu(NOs),. 3H,0/bent-H") va
91.99% (Fe(NOs);.9H,O/bent-H") tai 90°C. Khi ti€p tuc ting nhiét dd 1én 110 °C thi hiéu suit phdn dng
oxy héa benzyl ancol thanh benzaldehyd biing cdc tdc nhin oxy héa/bent-H' gidm rit manh.

Nhu vdy, nhiét d§ t61 uu cia phdn @ng oxy héa benzyl ancol thirh benzaldehyd bing cdc tic
nhin oxy héa/bent-H" 1a 90 °C.

KET LUAN

B Diéu ché bentonit Binh Thuin hoat héa (bent-H*) biing cdch sd ché, tinh ch€ va hoat héa vdi axit
HCI. Pi&u kién hoat héa t8i wu: thdi gian hoat héa 1a 3 gid, nhiét d6 hoat héa la 70 °C, ndng dd axit
HCI hoat héa 1a 10%. Bentonit dugc hoat héa bing diu kién t8i vu c6 dién tich bé mat riéng 12
268.22 m*/g v dd axit 1a 0.287 mol/g.

® Hiéu suit phdn @ng oxy héa benzyl ancol thanh benzaldehyd bing cdc hé oxy héa KMnO,,
Fe(NO;);.9H,0 va Cu(NO3),.3H,0 trén chi't mang bent-H" 14n lugt 1a 61.30%, 91.99% va 85.44%. Vdi
tdc nhan oxy héa Fe(NO3);.9H;0 va Cu(NO;),.3H,0 mang trén bent-H* phdn ng cho hiéu sudt va do
chon loc cao.

e  Sinphim benzaldehyd dudc nhin danh bing céc phu’dng phdp héa 1y nhu GC, IR, GC-MS. Sin
ph&m c6 céc chi 56 héa 1y va két qui phd GC-MS tring v6i miu chudn.

e  Vai trd cla bentonit dd hoat héa nhu I1a chit mang, dong thdi trén xic tdc axit rdn c6 tic dung
kim him quad trinh oxy héa chuyé&n benzaldehyd thanh axit benzoic, nghia 1a 1am ting hiéu sudt va dd
chon loc cla phn tng chuyén héa thanh benzaldehyd.
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RESEARCH ON THE OXIDATION CF BENZYL ALCOHOL TO
BENZALDEHYDE BY KMnO,, Fe(NO3);.9H,0 AND Cu(NO;),.3H,0 ON
ACID -TREATED BENTONITE SUPPORTER IN NON-SOLVENT CONDITION

Tran Viet Hoa, Tran Thanh Vu, Huynh Khanh Duy
University of Technology — VNU-HCM

ABSTRACT: Benzyl alcohol can be oxidated to benzaldehyde by KMnO,, Fe(NO3);. 9H,0 and
Cu(NO;);.3H,0 on acid-treated bentonite supporter in non-solvent condition. The optimum condition to
acidify Binh Thuan bentonite is 3 hours, 70 °C and HCl 10%. Bentonite which is acid-treated in optimum
condition has specific area at 268.22 m’/g and acidity at 0.287 mol/g. The oxidation of benzyl ancol to

benzaldehyde by KMnO,, Fe(NO;);.9H,0 and Cu(NO3),.3H,0 on acid-treated bentonite supporter gave
high yield, and high selectivity.
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